DOCOMEHT RESOLE 



ED*^ 113 556 
TITLE ^ 

INSTITUTION 

PUB DATE . 
NOTE 

EDBS PBICE 
DESCBIPTOBS 



lDBNT?IFIEBS 



ABSTBACT 



^ " CE 005 ip4 

The Delineation of Economic and Health Service Areas 
and the Location of Health Manpower Education 
Programs — A Summary. i ' ^ 

Health Besources aamihistr ation (DHEWypHS) , Bethesda^ 
Md.' Div. of Manpower Intelligence. 
Feb 74 - . - 
35p.; Sumtaary/^f ED 09U 219 - 

MF-$0'.'76 HC-$1.95 Plus\Postage ' ' ' 

Bibliogra.^hies; Cooperative Planning; *Delivery 
Systems; Economic Factors^ *Economic Besearch; 
♦Educational Programs; Health Occupations Education; 
^*H4alth Service^; Manpower ^eds; Manpower 
Utilization; *Eegional Plannixng; Begional Programs 
♦Health Delivery Systems N 



The ^ocument ■ s research c 
study of various dimensions of health car 
dynamics of health manpower suppj.y and re 
explore and determine the effectiveness o 
surrogate in health planning fbr the heal 
to estimate the interrelationships of the 
systems with the economic system and the 
The overall objectives of the project wer 
applicability of regional economic theorj 
lending further insights into the process 
decision-making, and developing a useful 
/health planner. The d<^cument represe^nts a 
activities, findings, and conclusions ide 
of the research. It d^escribes the major b 
policy implications pf the study. A 12*pa 
under the topics of economics and health. 



oncerns are 
e delivery s 
guir^nients. 
f tte econom 
th care 'deli 
health manp 
health care 
evto determi 
in this fra 
of location 
tool and per 

suamary of 
ntified in t 
ypotlreses an 
ge bibliogra 
(Author/ECK 



direc^ted to the/ 
ystems and the 
It attempts to 
ic system as a/ 
very system, a/nd 
ower aducatioi 
delivery syst^m.^ 
ne the. / 
mework,. thus^/ 
al 

spective for /the 
the major ' / 
he final report 
d findings, /and 
phy is givei 




^* Documents acquired by nEBIC include many informal unf)ublished \ * 
materials not available from other sources. EBIC^makes every efforts* 

♦ t^o obtain the* best copy available. Nevertheless^ items of marginal \* 

* reproducibility are often encountered and this affects the quality 

♦ of the microfiche and hardcopy reproductions EHIC makes available *^ 

* via the EEIC Document Reproduction Sertrice (EDBS) . EDBS is not 

* responsible for the quality of the original document. Beproductions * 

♦ supplied by EDBS are the best that can be made from the original. * 



THE DELINEATION OF ECONOMIC AND HEALTH- SERVICE AREAS 
AND THE LOCATION OF HEALTH MANPOWER EDUCATION PROGRAMS 



—A SUMMARY- 



Summary from Final Report o^ Contract No. NIH 72-54083 




U $ OE^AWTMCNT OF HEALTH. 
EOUCATION A WELFAflE 
NATIONAL INSTtTUTE OF 
EDUCATION 

THIS DOCUMENT HAS" BEEN REPRO- 
DUCED EXACTLY AS RECEIVED FROM 
_THE PERSON OR ORGANISATION ORIGIN* 

-^ATiNGiT POINTS OF VIEW OR Opinions 

STATED DO NOT NECESSARILY REPRE- 
SENT Of^FIClAL NATIONAL INSTlTUfE OF 
EDUCATION POSITION OR POLICY 



0 

1/1 

0 
0 




U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
PublJ.c Health Service Health Resources i\dmlnl»trati6n 

Bureau of Health Resource's Development 
Division^ of Manpower Intelllge^nce t 
February 1974 ' 



FORWORD 



In recent years, economists 4n(i operation; researchers have devoted considerable 
effort to the study of various dimensions of the health care delivery system and of 
the dynamics of health manpower supply and requirements. As such, a number of key 
aspects" of economic theory--inclu(jing the use of ecpnometric models and concepts 
such as economies of scale, internal rate of return, and income and p^ice 
elasticities — have become more prevalent in the health literature, * . ^ 

Concurrent with thi^s development, and proceeding somewhat independently, has 
been a marked expansion in studjies and articles concerned with specialty and geo- 
graphic imbalances of healths-services and manpower. These developments apparently 
reflect a recognition that aggregate, national profiles of heiilth dynamics provide' 
only partial insights into understanding and groping with problems of equity and 
distribution. 

Since its Inception in 1970, the Division of Manpower Intelligence (PMI) of 
t\^e Bureau of Hey-th Resources Development has been vitally interested ^nd actively 
engaged in analysis of both v of these "areas. As part of its extramural program, 
consequently, a number of ma jor analytical efforts have been uHdertake^n that 'attempt 
to examine empirically current and future dimensions of the health care delivery 
system and health manpower. , - . • | 

In line with these program objectives, in 1972 DMI commissioned the Division 
of Business and Economic Research, College of Commerce and Industry, The University 
of Wyoming, to undertake a research effort concerning the use of economic theory 
In health locational decision-making. Specifically, the first part of this effort 
was to explore and determine whether the economic system could effectively be 
used as a surrogate in health planning for the health-care delivery system. The • 

ill >, 
/ 4 ' 



- . r ^ ■ •. ■ ■ ■ .' . 

second aspect of this reseatch enddfavor was.fo Estimate ttfe interrelationships 
of the health manpower education system with the economic system •and the' health- r 
cara delivery system. The overall objectives of the project xjere to determine, the 
apljlicability of regional economic theory in this .framework, hopefully to lend 
further insights into the process of locationa/1 decision making, and to develop a 

useful tool and perspective for the health planner. , • 

* • ■ * • - * . 

From the viewpoint of sopial science research, the results of this study effort 
represent import^t, initial steps in the empirical process. In this regard, a 
number of r^se^rch areas are proposed within the study to further validate hypotheses 
presented andf to test the transferability of the study results to other settings. * 
From the viewpoint of practitioners of health manpower- planning,' at the same time,; 
the study /provides useful insights and perspectives . Challenge is given in the 
study,\for example, to the traditif'pnal usage of .practitioner/population ratios-^ while 
a rationale is provided for cohcenfti^ing on communities and economic trade areas 
for planning purposes rathet than using political-geographic jurisdictions . . 



This publication represents a summary of the major activities, .findings, and 

conclusions identified 'in the final^report of the contracted research. The abstract, 

- 1 

largely excerpted from the final report, was prepared to permit a wider distribution^ 
^ of the results obtained. The bibliography presented in the final ^report- -both economic 
and l^ealth — has also been included in this summary presentation. K 

John M. Leyes, Ph.p.^, currently with the Virginia State Council of Higher 
Educati^jn, was the primary author and project, director for' this research effor 
During t^he cc^urse of the actual research work pnd the' preparation of the ^inay 
report, Dr. Ley.es was Assistant Professor of Economics at the University of l^yoming^ 
Other authors on the staff of Dr.. Leyes included J. Stuart Miller, -Joyce Lofgren, ' 
Jeffrey White, ancJ^Sara GoetzA' Paul M. Schwab, of the Division of Manpowe^ .Intelli 
gerice, BHRDj HRA, was project of,ficer for this, extramural activity. 

, - -■; - iv 
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V C{)pies of the final report of this study, entitled The Delineation ,of Econoiaic 
amji Health Service Areas and the Location of Health Manpower Educat ion 'Programs , 
can be obtained by directing ^fequests to tJhe Information Office, Bureau of Health 
Resourcesv Development , Health Resource^. Administration, Nationa,l Institutes of 
Health, Bethesda,, Maryland. J - * 



Williapa A. Lybrand, Ph.D. 
Director \ 

Division of Manpower Intelligence 




The Delineation of Economic and Health Service Areas and the Location 
of Health Manpower Education Programs — A Summary 



Traditionally, research efforts concerned' with examining the dynamics of the 

health-care delivery system have focueed on this system as a separate entity 

independent of the economic system. In ffict, however, the provision of sets of 

hea>lth*-care services to various population segments is quite similar tp the pro-* 
if- . ^ 

. vision of respective sets of economic services to -consumers .* It would seem*- 

. reasonable, therefore, to expect that detailed information about the economic 

A . 

systep in a particular geographic area would be most helpful in studying the 
. health-care delivery system for that area. 

J In addition, data on the »characteristics and interactions ^withip the health 

system,, particular on an area basis, are often not collected regularly and uniformly, 
^th" the result that each study of the health system require© some survey activities 
If the economic and the. health systems are closely related, however, and given the 
general^ more complete data on the former i then greater ie the probability that the 
economic system can be used as a surrogate for the health-care delivery system. 

» * • ■ . 

In the University of Wyoming study, entitled The Delineation of Economic and 

■* • • 

Health Service Areas and the Location of Health Manpov;er Education Programs , pre- 
liminary attempts were undertaken to demonstrate this Identity relationship, namely 
to use the regional economist's central place theory to compare the economic system 
and the health care^ system within a' specific geographic' setting. i' Coincident with 
this effort were additional research activities designed to estimate, the interrelat- 
Iphships of tihe hea*lth manpower education system with the respective economic and 

1/ The State of Wyoming was initially chosen qs the gtudy^area. Because the subject 
to be studied was economic and health services purchases of Wyoming residents, those 
counties iiitmediately adjacent to Wyoming were included plus those additional counties 
in the surrounding States that dontaln major central places (i»e» Denver, Colorado; 
Billings, Montana;- Salt I^ake City, Utah; Provo,.Utah; Idaho Falls, Idahp; and Rapid 
City, South Dakota).. . ^ \ ' " 




health-care delivery systems. The following summary highlights thl^mdtho^ology 
applied by the authors to accomplish this undertaking, the major hypotheses' tested 
and subsequent findings, as well as key conclusions and policy implications un- 
covered by the effort. . 

Methodology and Rationale • 

'In brief, central place theory relates the spatial results of supply and demand 
2/ 

decisions.- That is, when a commodity or service is presented for sale, a consumer's 
buying decision involves his consideration of the price, quality, and related trans- 
pdrtation costs. The formal concept 'of central place theory has been a ttributed" to 
two German scholars--Christaller , a geographer, atid Losch, an economist--whose original 

A. 

works were published in 1933 and 1941, respectively .1/ The rigorious assumptions 
postulated in the formal theory, howeve;?', result in an economic model considerably 
removed from reality^ As sufch, numerous investigators have added mof if ications tq 
the, theory which attempt to give t>e 't,heory and resulting models greater applicability 
\to "real world" conditions ajjjr greater ease X)f being determined and , tested empiri- 
cally. * ; ^ 



The specifi-c part of 



central place^ theory applied in the >Jyoming study was thab 

of \Merarchical demand structures. The latter Is based on the notion that the 

\ * ' 

amoiint and frequency of goods and services purchased by consumers, including health 

services in this instance, varies, according to the type of goods and servicers. 

• * r , 

Groceries are purchased with more frequency and regularity than clothing, which 



21 Chapter II of the Wyoming study, entitled "Literature Review," provides a 
detailed description of centtal place theory, as well as a review of the metho- 
dologies • traditionally employed in emf>irical stmdies applying central place theory. 

3/ Generalized descriptions 6J the Christallbr-Losch model can be found in many 
works., c^s referenced in the economic bibliography appended to this summary, see, 
for example, Richordsbn, 1&69, pages 105-8 and 156-65; Berry, 1967c, Chapter 2; 
^^ourse, 1968, Chapter 3;- and Marshall,- 1-9^, Chapter 2. 



is purchased more frequently than, hospital services, which, in tur:n, are purchased 
more frequently than nursing home sei^'vices. On an area basis, 'fuiTthermore , the 
purchase of these commodities will tend to vary from one community to another. 
Consumers will be willing to travel greater distances for automobiles than for 
groceries, and greater distances^for hospital ^rvices than for the services of 
primary care physicians. Because the range of coraraojditi^s sold will vary from ' 
community to community, it is possible to infeV, from, the hierarchical structure 
of the cpmmodities, a corresponding hieruirchical stiracture of commuijities , trade 
services, and health service areas. » ^ ■^ " 

Seventy-four ect)nomic variables were identified in the *study and used subsequently- 

to delineate a hierarchical Economic system for a part- of the intermountain region 

characterized by rural conditions and lovj population density.. The same geographical 

region was .also used to deiiijiaate the- health-care delivery system with twenty-four 

variables .-^^ The two sy«4:ems, economic and health-care delivery, were delineated 

*. " * ^ * * ^ ' . 

,•»*.' , * ^ ? >^ • 

with a computer programming methodology that permitted the grouping of 53JB communities 

into seven different groups y. each composed of the most similar commuriities .^^ 

The methodology above was developed on the basis of llndividual communities 
rather than individual counties, which are often used in this type of "analysis. 
The emphasis on communities seemed x^ell-founded for a study of the intermountain 
regioti because counties in such arfeas tend to be large and distances between 



4/ For example, some of the 74 economic variables used in the study were newsp^er 
publishing, petroleum refining, and meat-packing establishments, as well as a large 
number of dff^eren^:^ wholesale and retail "trade businesses. Th6 24 health variables 
largely consisted of counts of various -health disciplines, as well as varied charac- 
teristics of health institutions and haspital faodlities. 
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5^/ The hierarchical structure of central places in the study region, in terms of 
the economic system, consisted of the following seven groups: (a) Regional trade 
centers (Denver); (b) Sub^-regional trade centers. (Salt Lake "City) ; (c) Wholesale- 
retail centers (3 cities); (d) Primary shopping centers (8 cities); (e) Secondary 
Shopping centers (21 cities); (f) Convenience centers (59 cities); and * (^^) Minimum 
convenience centers and hamlets (445 cities). Similar groupings, also in a hier- 
archical framework,, were developed for the health system. 



sed 

■ 8 . 



Individual conimunities are of^en correspondingly large. Ho\^ever, given the low 
population density of the region under .analysis, countless problems were ufncovered 
by the Wyoming study in finding data for boUi the ec<>nomic and health Byfetems at 
the /sub-county level. Nevertheless, the data used are similar to thd da^a u^^^ 

for studies in other regions (e.g. "Minnesota and Saskatchewan) and yielded result 

♦ < • * . ' 

(see below) th^t were consistent with the expectations of observers familiar with 

the intermountain region. . • 

Major Hypotheses and Findings • ' 

In the Wyoming study^ it was found analytically feasible to identify a very close 
relationship between the economic and Jiealth-care systems within the intermountain 
region. Despite the success of this part of the study,' however, the autHoxs were^ 
not able to tfest the hypothesis that the health manpower education system is function- 
ally depelDdent On or' Tinted to either the healtb-care delivery syst;Qm or ^he economic 
system. The'major cor^(%lu^ions of. the study can be sumniarized by ^liscussing the major" 

hypotheses teste^"^ . - • * * - 

\ '0 

(A)^>f^ere .a-re stati stically significant similarities between the ^hierarchical 
st^tictures of the economic and health-care delivery systems . To test this hypotheVis , 
a methodology was developed as indicated above, which was comprised of a ''centra lity 
index" as the measure of tfie econqmic importance of a central place, and of a heur- 
istic programming algorithm x^hich served the purpose of efficfiently forming hierarch- 
ical groupo o£ central places based upon their* centrality index scores. Two 
hierarchies were formed in the -study area--one based oil economic characteristics 
and the other ba'sed on health delivery characteristics. 



6/ The centrali\ty index, as an indicator for th^ economic system, measures the 
intensity of economic activity from one community to another, as well as the extent 
to which more specialized economic activities fall within communiti.es. The same 
index would be transferable to characterizing the heo'lth-care delivery system— 
for example, the extent to ^hich secsnd^ry and tertiary medical specialty services 
are available. 



f 



statistical tests comparing the two hierarchies were perfiormed by comparing 
the rankings of central places in the. health and economic hierarchies". Spearman's 
rank correlation coefficient and Kendall's rank correlation coefficient indicated 
^ highly significant similarities between the two rankings. Parametric tests were 

. V 

also perrformed by assuming that the health index values for communities were a 
function of the economic index values. A regras^^ion equation was estimated and. 
the parametric Values were shown to be highly si»g.nif icant . ..y*^^ 

Jt was suggested in. the study, however, that the statisticarl tests under- 
taken may fiave ma.sked some important additional comparisons between the economic* 
and healj:h- systems. The observation was made, for example, that the health -care 
delivery system seems tro be less developed than the economic system* There were 
fewer communities in the top five hierarchical grljups -of the health system as 
compared to the economic system. This mean^t that there was a tendency for 
communities to fall into a lower health group than economic group. ^ - 

.(B) Hierarchical service arBag age preferable to political units (e.g. counties) 
and other popular area designations as unit's for health planning . A review of^ the 

methodologies employed in the formation- of Rand McNally trade areas, Byreau of 

^» 

Economic Analysis Economic Areas, and Functional Economic Areas was included in i:he 
Wyoming study, as veil as» a summary of other methods which have appeared in the 
literature. It was pointed out in the study that these methodologies generally 
have distinct weaknesses for planning^ purposes--thG t the hierarchical notion has 
often been omitted from the methods employed; that inappropriate data have been 
employed to reflect rural economic activity.; and Jihat political boundaries hflive 
often been assumed to equal economic, boundaries with.no justifying arguments 
presented. 

The authors indicated two particular advantages to the methodol9gy of 
" formylating services areas used- in this* study. First, the methodology w&s found 



er|c -5- ' ' il'i 



to be specifically relev^t for studying rural r6igibns since it accounts xpr quite 
small communities (e.g. less than'4,T)00 populationXin the Wyoming study). Second, 
given the Incorporation of the concept of hierarchies, the 'authors found it possible 
to utilize, service areas in the planning of a .wide ran^e of healtfi activities--from • 
the very basic services requiring small service areas, tjb the sophisticated*^ f^icili- ^ 

■- ' ■ ■• . • . "\ ' • ■ : 

ties and manpower serving very large are^s. • 

^ (C) It is possible to make .inferences about heaLth services which -i community 
and it^^tnarket area population can support- by noting the number' and types of business 
establishments located ^.n t1he^area > This hypothesis was not fully validated, but " I 
further procedures which might be followed in proving the hypothesiV were suggested ' 
by the authors.* Characteristics of communities in each group were described for 
both the economic and the health service hierarchies. Propositions frotk^ central 
place theory were derived and applied to the hierarchies to define interg^up vf 
marginal Economic activities (IM^A's) and fntergroup marginal health ^activiCs{.es 
(IMHA's).-^^ 

The propositions developed were. then used to derive specific empiricaT rHeB 
which were operational in determining IMEA's and IMHA's for the study region. How- 
ever, since no Attempt ^as undei^taken in the Wyoming study to relate the I^A's and 
IMHA's, the study did not spe^fically indicate how knowledge about health services 
.can be gained by counting business cstablishnients . 



2/ The economic or health -activities added or subtracted due to inter-group movement 
o'f cities are defined by the authors as inter-group marginal activites. For example, 
given the occurrence of new industrial plants or new hospital facilities, if a central 
place should move upward from its original group to another, than it Would be expected 
that one or mqjfe highly-order (i.e. more specialized) activities would b/a added to the 
original inti^a-group nucleus, arid thraf there would be an increase in the number af 
activities Tn the original set of .intra-group activities. ' 



While specific rules of thumb were not* provided for"* equating economic 
activities and health activities there. were broad pfanning impll^cations identified 
in the stydy arising ft.om the relationship, of the two hierarchies. If changes in 
the economic hierarchy could be anticip^,ted or forecasted by planners^, then know- 
ledge of the previous health pystem w(juld give iitdications of what health acti-vities 
coi^ld be s'upporte(f by. specific Communities lifter the economic change occurred^ 

(D) The 'hierarchical nature of the economic system can serve as an efficient 
base for locating' health manpower^ education ptograms , «J<argel,y based on limited* 
availability of,Hata, the research efforts designed to estimate the interrelation- . 
ships of the he/ilth manpower education system with the economic and health-care 
delivery systems were inconclusive. Part of the difficulty in identifying the 
health mant)ox^er education system, as presented in the study, is the^fact that schools 
of health yanpowqr education tend to be located on the basis of political consider- 
ations rather than upon pure alloc4tive consideration^. 

■ ' X ■ 

Apart from this consideration, nb^ever, the authors highlighted cansttalnts 
^Mpott empirical analysis posed byvgapo in key d^^ elements. "First, the authors 
fo4ind aNjearthyof information on the students in th^sstudy region and the places of 
employment \fter graduation. The data problems were futb^ef compounded by the fact 
that there erxlsts virtually no meaningful information on the 0|^timal size range of 
individual health ^manpower education programs. As iiuch, the authors report^ in • 
view of the lack of fundamental information on the nature\df heaTth manpower education 
programs, the research must necessarily, be rela-tively specula4fi!ve and subjective in 

• •: ' ■ . *- 

thip area. v ^ _ 

• ■/ ■ ^ • " . J ' • . • . 

The University of Wyqtfilng study , in conclusion, fltrongl^^AroplOotmended th.at 
additional research be conducfeed-ln tJiree areas before It would .be posijlble to 
relate the economic and health-care, delivei:y systems to the health manpower ^educatClon 



' system:/' (1) determination of thjET d±3t^nces that ^students will travel for 'attending 

Vlndividual health manpower education programs; (2> determination of th^e di^tanfe 

• * • ■ ■ ' ' ' / ' . ..... ^ ■ ' ' * 

that students will consider in accepting employme?:^t after graduation; and (3) 

. ... ^ \. ' ' ^ ' ' ^ ' ' ^- ' ■ •• . ■ ^/l ■ ■ 

determif nation of the optimal si^e range for individual health mafippwe'r education 
programs.^ . . * : r . . ' ' ' 

• • - ^ t> ■ - . • . ^ 

" Policy Implications of Wyoming Study ^ * , 

' ^' • ^ , ' „ ■ . .1 ' 

The conl^luslon^ of this study- of the 'economic s^yst^m, the health-care' delivery 

/ . . ' ' ... ■ * ■ , - ' . 

system, and » the health manpower education system may pqtfentially ^It^r presefit ^. 
>ea^h app^aches to health ma^pawer education and presfei^t health manpower ( 
I'ucat ion policy. In this cha>1;er,^^os.sible**implications fot>>^odh research" and"^ 



) 

reaear 

eid'i 

policy are offered. 



Al 'Hfearth-Care in Some, Co!nmunity . ' 



. 1 " To conduct consumer surveys to determine the r^nge, of economic and health-^care.f 
activities used by^ residents in a community .is feasible. However, a reai^onable 



dxpectation is^that a survey^ of 'the range of tlie activities' of fered in thfe c^fnmunity 
would yield simjlar information. Therefore, if all residents purcha,sexrefrigerators 
' and dentlal services, th^ inference is that (a) if refrigerators and dental $er^vice,s ^ 



ar^ available in" some community then sopr/e people "Way buy, in the community, and some 
.may buy^-eis^^^ere ; and ,(b) if nieither refrigerators npr dental service'g are avail- 



able in the Community, then the residents must buy elsewhere. Conducting a survey 

. . . ' • > -, ' 

of consumer pliroha-se patterns 'foi; refrigerators and dental services produces more 

information; however j^^sthe added i^'nformation may not compensate for the' extra cost. 
The determination that (a) communities can be ordered, and (b) activities (t>otK 

\ * ' . . ; ' ^ ■ ' ^ 

econpmic and health-care^ can be ordered in a system consistent with gentral place 

^ ' ^ ' ' • ■ ■ ' ^ ■ . ^ ^ I 

theory has been established in this study. Inter-group- mprgina 1 activities for a 

rural, low population density region have been identified. i " 



'A ^ The empirical Results have indicated that the presence of some actiyity witlhin ^ 
the* community is not totally related to the Idemand for that activity withii^the 
community— tfiat communities can support a greater range and ma;gnitude of activities^ 
when the notion of population is broadened to include the hinterland population .as 
well as the indigenous community popuJLatlon^ The" concept of a Standard Metropolitan 
Statistical Area incpripotates a simile notion by inferring that the population of. 
some city exceeds the physical* boundaries of, that city and includes the peripheral' 
population in the suburbs^/ In this study, the inference is that residents outside ' 
the corporate limits of some comtoutiity may be as much an^integral part of t^ie 
community as those within the community even thou^gh the rural residents at| not 
part of any incorporated plaice, per se. Xl^entif ication of the exact siz^ of the 

population that might be added to the indigenous population pf the communi^ is 

- \ *" • ' ■ * • • ^ ■ ' 

^ not 'feasible. However, a reasonable ekpectation is that if the indigenous populations 

. ... • '^ , . - _ 

of eonimunities A and B are, respectively, 4,000 and 10,000; and if the*' level of - 

• ' - ■ ■ 

economic^activity and the level of health-care activity are the same for both of 
these communities; then the total population served by these communiizies must be 
approximately the same. • , 

(Furthermore, if some order of physician services-is available in a community, 
then the demand, for that service is high enough (from both residents and'non- 
resident^ to wa^ant the provision of that order of physician services.' Therefore, 
the ^i5esenc4 or absence of some ecbnomlc or health activity in a community provides 
.^direct evidence about demand if demand is high .enough, the activity is «^fesent. * 




Thus, th6 presence or absence of activities is a surrogate for household survey 
of demand whether the sutvey is for the economic system or for the health-c^are 
delivery system. ' \ * 

For 'the smallest commuriUtles, where there are no hospital and no physician', 

. ^. , ' 

■. ' < ' <' q ^ 

health-care might be viewed in the context of ^ nee4 rather than in the context* of. 



O ' ■ ■ ■ -9.- ■ AS 
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demar^. To determine health-care needs in the smallest communities, the 'author 
suggest that formal surveys of consumers appear to be necessary .—'^ Since no 
suryey work was conducted in^. the Wyoming study, as stat^ in the contract sd^ci- 
ficationd, ,no information is available in^ quantlMabl^ :^|9rjh; Nevertheless A the 
re^arch effott djLd involve the as^sistance of many 'different indivld\ia,ls in tltjie 
sejven States. These .individuals reptesent, in varying ways, resourxre person* 
providing qualjUrative information about the rural heal€h-care system. 

^ Smaller communities have various kinds '^^^^a 1th manpower assisjp^g in, the 
treatment of illnesses and injuries.^ Some .communities have jchirp^actors and some > 
veterinarians. Others may have an RN or LPN living in th^ community . These kinds 
of manpower are utilized by rural presidents to ^i^rov^^de a variety of diagnostic 



tjeatmer|t for illnesses and iji^j^^ data suggest that a 

referral system operates' from small communities to larger communities via this 
informal health-care delivery system. -^-'^ 

Research into" tW specific nature ^f the hea],th-care delivery system should 
have.' potential value for planning. If, for example, allied health manpower and ^ 
self-*iagnosis are widely used in. small"^ communities , the^ non-physician manpower 
may be widely acceptable there. Research of this nature requires a survey to 
determine where rural residents enter the health-dare system. for diagnosis- and 
treatment, since secondary data do not permit a definitive method for identifying 
the methods of diagnosis and treatment in rural areas. , ' 

.B. Dynami6 JJpdels or Static ^iodels ^\ ' ^ 

.* The empirl caX mode Is of the economic and hea 1th -care de li\aj^y systems- in the 
Wyoming rfeport' were derived from cross-sectional. data. ^Thus , these models arq 
static in nature.. To have made the models dynamic across time periods, it would 
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8/ The del ineations 'of both the econ'omic and health-care delivery systems, as 
.. developed in the study, were based on demand rather than upon. need. No attempt 
was made, consequently, to determine the level of services needed by rural 
^ "f^esldents. ' ^ : . , , . 
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ha^e b^en necessary tb develop time-series data. . ^ 

In a more narrdw. sense, however, these models do have "dynamic implications. 
For example, if rural -development should occur, then at least one community ^ill 
grow in size as a result of the development. If that community apquires higher- 
order ecS&omic activities, higher-order health facilities, and higher-order health 
manpower, then movement might occur between groups in the hierarchical system. 
The total number and types of • activities will change for the region, thus changing 
th6 relative influence of each community in the Vegion. To simply compare the " 
change in one community witli the rest of the system without re-submitting the 
* whole region to the hierarchical methodology would not be consistent.. 

If, however, it is known that economic develbptnerit will ^occur in some rural 
area, "and if information is available on the size of the development, then inf er- ^ 

( 

erices can be made about the configuration of the economic and; health-care systems 

that wfll evolve. Such Inferences about the future configuration of communities 

o , • - ' 

following development would have good potential for both health and health man- 
power planners. On' the , basis of the estimates of the future health-care delivery 

■X ■ - ' ' ' 

system, inferences could ^e made concerning the hospital . facilities required, and 
the quantity and kinds of health gianpox/er needed for employment iij the cpmmunity. 
Further, planners should be able to e.s'timate changes in the health manpower education 

... - I . 

sy&tem required^ to alter the supply of health manpower for t^e given rural develop- 
ment. In this sense, the empirical models provide information about Inter-group 



movement and have some dynamic implications for health and health manpower planning. 

• . . . * ^ ' * ' 

C. Transferability to other Regioas 

The economic and health-care delivery system models, developed in this study were 

based on data collected in a, region of mountains, high plains, and low popula^tion 

• density. Are these models transferable to ,other regior^s with different character- 

isltlc8--non-mountainpus or high population density regions? 

O I ' ■ ,.. . . 
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A definitive answer to this question is ^ifficuJLt. Nevertheless, there are' / 
several important considerations in answering it. First, the consumption pattern * 
. ' of the residents of the intermountain region is expected by the authors to parallel 
the consumption patterns 'of residents in other parts of the United States due to *^ 
the influence ^of the communications system and the advertising system. The stimuli 
for consumption spending in the urban Northeast are similar to those in the rural 
intermountain region. Thus, the numb'er ^nd range of businesses in the- economic 
system required to support some population size- (both indigenous and hinterlands) 
are similar for a low density area and a high density area. More specifically, if 
Community A In southern Montana has some given range of businesses and serves a 
total population of X; then some Community B in New York, serving a population of ^ 
size would have almost 'the same number and range of businesses. 

Second, the question might be posed: "Given the low population density of the 

intermountain region, will the larger distances between communities in the inter- 

mountain region restrict the transferability of these results?" The apswer to 

this questioA is subjective and must , be so qualified. Nevertheless, if a house- 

hold is located 50 milfes from the nearest community in the intermountain region as 

compared to a household 'located 10 miles 'aj^ay in some otiier region, each householder 

travels a minimum distance of -50 and 10 miles respectively to the nearesjt trade 

center. If members of these two households require highly specialized medical 

services, and the householder in the study^ region would travel AOO miles and the 

one In the high densjtty population region woiild travel 20 miles, then the* travel, 

„ . dl^gtance betomes r-elatlve. It seems untenable to maintain, example, that if 

- Residents of urban regions refuse to travel more than 25 miles for some services 

(assuming the service is available within a 25-mile radius), then a rural resident 

tn a low population density region is unwilling to travefl mbre' 'than 25 miles for 

the same service. The minimum distance travelled for any commodity would then be 
? • • * ■ ■ * 

determined by the nearest location where that commodity is available. Thus^, 

* i.8 -12- / .- °' . „ . . ^ 



■\ ' . . . ' . , 

■ V ■ ' ' * ' ' " ' " " ■ 

although the distance scale may be different in urban regions than /in rur^l regions, 
^le empirical models Vleveloped in/this study are believed to be tr/ansf erable from 
tiejlow population density, intermountain region to high population^ density , urban 
afeas of\the United 'Staines . ' ![ ■ " . 

^ •\ ^ ■ A ' ^ ■ ^^^^ ' - ■ _ ' - 

The authors would expWt the' results .to be transferable ,td other j-u^al. arSas . 
Certainly, *the eastern parV of the study region (ea^stern Colorado, western Nebraska', 
and western South Dakota) is similar to many rural ^patts of the United States (many 
small ^i^ur^l communities, that are spaced -at regular intervals). Since these rural ' 
areas fit the genera'l pattern observed in the more mountainous areas, it would seem 



reasonable to expect th,at the results of this study r'egion would be transferalple to 
the rural areas. ^ ' . - " 

A . * ■ \ ' • . 

. ' ^ ' % 

Two conclusions have been, reached : (a)St=the methodology is transferable to other 
regions, »and (b) tl>e In forma tf ion, learned about inter^-group marginal eccTpomic 
activities and inter-group marginal health-care activities i^ transferable to 
other non-rural areas. 6f the l/ni ted States. SincB the second conclusion requires 

empirical demonstration for support, there remainir J;he possibility that it could 

* >• ■ * t . 

be refuted empirically. There-fore , the authors propose that a similar study be 
conducted in an urban .region of the United States for the purpose of identifying 
inter-group marginal economic and health' activities, and for the purpose of further^, 
testing the hypothesis that the economic system can be used as a surrogate for the 
health-care delivery system. Further evidence confirming the interrelationship of 

■ , • ■ .r 

these systems would justify the development of operational models using economic 
*** ' 

data as a tool for both health planning and health manpower planning. 

. • ■ -■ " * * . 

D. Health Planhijig and the Economic System 

, '^ Changes, in economic activity result rf;*OTO exogenous cTianges in the system of 
production J distribution, and consumption. If exogeTnous changes can be identj|^fied 
in the system of production, distributiqn, and consumption, then, inferences can be 
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made in the *eponoinic system and the health-care delivery system. For example,"'lf a 

mine, " factory^, or simllai; facility is* planned for a ruraL^area > ^nd an estimate can ^ 

be made of -the potential ,emplo)rment impact: in the community, then, inferences ',cati / 

be made about the change in the order and^magni£?ude of thq economic system and thp 

health system- and the c-onfiguration t)f the new health-care/delivery system can be * 

* > f 

.^ ^ . 9 / • * 

estimated by applying the IMEA and IMHA analyses.— Tlvis, health platinera -can 
Utilize the informatkon on" exogenous chaixge in a regional economic system to esti-- 
mate the change in^ the health sysXem. 

- ^ ' 4 

' Planners, may have to consider alterations in the existing programs of health 

•'-'» ' ■ * 

manpower-education if an increase in the number aryd order^ of Health manpower £n 

the community is needed. Further,' health planners would be able to* estimate the 

« • \ " 

configuration of health facilities required in the community, and to propojs^ meth^ods 

. - ■ • " ■ . \ 

of developing^ th6 health facilities .and -health manpower im advance of .* the change^ 

If it aptpqars nsc^-ssary to increase the range and inagnitu4e of present health 
manpower, education programs, .then the economic system, defined by the ifuthots, is 

' ' . ' ' > ./ ' ' ; ' r ' '* \ " - ■ 

useful for ideitti^fyirig some alternative^. The evidence ire^i^ted In, the study indicates 

' r . ^ > ^ , . . ^ 

that graduates of health manpower education .jpi^ograms locate in the Sta^e in which^ they 

... * 

have r.eceiyed their educat*ion. Tp -attract needed manpoweri a State 'experiencing or 

expecting changed in production, di-jstribution, and consumption might initiate changes 

,. \ ^ - - * ■ ' 1 • ■ ^ - 

in its 'education, programs . - . ^ % . 



9/ Some ef forfe^, were*undertak*en in the Wyoming study, to develop an operational-^, 
method fcir utilizing the economic system as a surrogate fp^ the health care 
delivery system. The results i as reported by the authors* were encouraging, 
but time and available manpower did not^allow an adequate investigation. As 
SAich, ' the preliminary results were considered too tentative to jnerit inclusion 
in the ' final ' jre port of the study. 
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Further; tTie\study continues, J.f the- emphasis for the developmeftt of neW or ' 
larger health ihanpower education programs could be influenced by federal d^cisipn- 
■fiiaker^', then interstate program choices might be more .efficient . for example, to 
serve the hfealth-care needs of th^ assumed population increase for northeast 

. . . / ' ■ 

Wyoming, development ' of new. or laj^lr/he^ 1th. manpower education* programs in 
- communities such as^Rapid ^City^ South Pakota Billings , Montana; Casper Wyoming; 
or Sheridan,' Wyoming; could . be- appropriate. That is, the number of alternatives 
.can be- increased and greater attention devote'd to. efficiency in this .way, rather 
than if decisions to develop health manpower education programs are narrowly 
restril2£ed to intrastate considerations only. " ' i 

In sum, the potential* tor using the economic system as a method for improving^ 
the quality of health planning, ,h^alth^manpo^er planning,^and health manpower pro- 
gram and facility planning is suggested by^this study. Strong indications are 
that further research into the oper/ation^l interrelationships of the ecyonomic abd 
health-c^are systems could prove to, be of significant valUe to planners. 

/- ' • - . ' ■ 

E. Data- Needs ^ . - . . 

Numerous references are m^de in the Wyoming study to the difficulties encountered 
; in finding . the -appropriate data. * Given this problem, it would seem necessary to 

identify the essential data needed to permit the update (possibly every 10 years) 

■ " ♦ ^ • ' . -» 

of the economic system and health^care delivery system for the intermountain region. 
». ' * " * tt 

The essential infortnation "needed* foi? deliSneating the economic system would 

Inciude data on the humbdr^?©f businesses* and dollar value of retail s^les volume. 

by Eour-digit SIC codes. Since this would pose nondisclosure problems in sm^ll 

communities. It is probable that similar work coOld be restricted to "number of 

establishments." ' In this respect, it would be much easier '-to conduct such a study 

if the several censuses of retail trade, wholesale , trade , and selected ^services 

< 
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would include information on all oommunities/ If ^rural areas continue to experience 
' a^sirovtage or absence of health services, dafea oti these communities should be* mad^ 
• available, permitting a more analytical and meaningful analysis of the specific 

. • - ' ^ •/ .f V 't 

health needs of these areas* ^ * . 

* ^ ^ 4' 

The essential data need^^ for ideptif ying the health-care delivery system could 
be met with the* compilation of '^ore detailed data ori health occupations, and-more 
extensive data- on hospitals, including* types of hospital employees, cost^, and 
patient characteristics. Also, survey Ijiformation would be beneficial on the 
travel «pat terns of consumers utilizing .the health-^care delivery system. ' 

' Two dpta requirements fpr* identifying the health manpower education system are - 
^ the place of residence of students prior to enrollment and residence and employment 

status s>f graduates • Additional informatipn would be useful regarding the optimal* 

■ ' ^ ' V ^ ' ' . ■ 

.program size and the cost structure pf various * sizes dnd types o^ programs-. 

And, finally, to test thp hypothesis that consumers follow similar travel patterns 
to purchase health and, non-health serS^ites would require a dletailed investigation of 
the trips taken by consumers. A WyonriLng transportation study was being conducted at 
the same time a$ this study. Unfortunately, the transportation study did not meet 
the needs of th:|.s . ana lysis since the former sought information on transportation 
patterns within WyoiJiing and excluded inforthir.tion dn origins and destinations outside 

J ' ' ' ■ " - 

Wyoming, Nevertheless, these kinds of data would seem important and useful^for 
. delineating the service areas for both the health system and the ecdriom^c system. 



F. Conclusion 

Although this study did not involve the estimating, of health needs and the use 
of time-series da'ta, the empirical results indicated (a) that the methodology pro- ' ' 
vided meaoing'ful models of the' economic and health systems In the intermountain 
region; (b) tha£ the ^economic system data are easier to obtain than ttie health-care* 



system data; and (c) that given the close iTelationship of the two systems, the 
economic system has the potential of be£ng a surrogate for the health-care 
de 1 i vexjL^ y s t em . 




In view of the. limited nature of the study, namely a low population density 
study region, it may be advisable to apply the methodology^^ji^ a more densely 
populated region. Offered in this study are severa^approaclhes to the^proble: 
of cross-5sectionaL data and transferability that may make further research 
effort less important and unnecessary. 

A well-organized and informal health-care delivery system ^not physician and 
hospital oriented) may exist in many ^mall and rural places in the intermountain 
region. If such is the case, then ruraL and small community residents (^,000 
persons and below )^may*be mor6^ receptive to primary health c^re by allied liealth 
manpower. . ' 
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